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Specification 

1. Name of the Invention: Air Sterilization and Purification Apparatus 

2. Scope of Patent Claims 

In an air purification apparatus that passes positively charged airborne dust between opposing 
electrodes, an air sterilization and purification apparatus wherein air is caused to pass through while 
inducing a separation phenomenon by switching the direction of flow of air that passes 
through the aforementioned opposing electrodes and modifying a cross section of the passage. 
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3. Detailed Description of the Invention 

The invention of the present application is one that relates to an air sterilization and purification 
apparatus, and in a purification device that causes airborne dust particles to be absorbed by static 
electricity, relates to a device capable of raising dust removal effectiveness, and is intended to achieve an 
air sterilization and purification apparatus that, in particular, is made up of a combination of novel and 
ever simpler elements, is manufactured by a simple process with lower costs of production, and that, with 
excellent safety, is capable of achieving even better results in use. 

Along with the development of heavy industry, air pollution from sources at each stage of the 
production process, nitrous oxide and sulfur dioxide emitted from transportation sources, and heavy metal 
particulates, have steadily increased. The widespread expansion of pollution has become an issue of 
serious concern to society, and various regulations have been proposed to prevent pollution, including 
preventing the generation of toxic materials as well as the strengthening of emissions standards. These 
approaches, however, cannot be considered adequate, and there are a growing number of people who 
suffer from lung cancer and other cancers as well as an increase in the number of people suffering from 
asthma. Air purifiers have become a common and indispensable part of life and are to be found 
installed in homes and sickrooms to prevent and/or treat these illnesses, and are used as prevention or 
treatment devices in the production stages of sanitary pharmaceuticals, foods, devices, and are also 
employed in the production of precision machinery. 

A variety of devices have been suggested to cleanse the air by removing airborne toxic materials. 
Among those are air purifiers that use filter materials in air flow passageways to physically collect the 
dust, or electrical air purification devices such as dust removers that make use of static electricity or 
infrared rays to disinfect the air, or a combination of any of these approaches in order to remove toxic 
materials. 

Among these, suggestions for conventional devices based on the aforementioned use of static 
electricity are known, including, for example, (a) an approach utilizing centrifugal force designed such 
that air, induced from an air inlet, passes through an ionization element while electrical voltage is applied 
to the mner and outer cylinders while the inner cylinder rotates, moving the air between the inner and 
outer cylinders, and (b) an approach where, in the above configuration, the outer circumference of an 
mner cylinder has inclined guide vanes provided in the axial direction along the outer circumference of 
the inner cylinder and rotational movement is applied to the air as it passes through between the inner and 
outer cylinders to make use of centrifugal farce. 

The above mentioned approaches have attempted combined dust collection by the use of electrostatic 
migration and centrifugal force, however, because high voltages with 1 1 KV in between the inner and 
outer cylinders, and as a result of rotating the induced air, arectified electricity maybe generated due to 
frictional resistance depending upon the air flow rate, and electric discharge sparks may occur between 
the dust particles that have collected onto the external cylinder, frequently causing risk of electrocution as 
well as the increased production of ozone and possible malfunction of the device. 

In view of the above, research conducted by the inventors of the present application have overcome 
and eliminated the well known defects described above, and have perfected a device that is superior in 
terms of safety and that markedly increases the efficiency with which dust is adsorbed The invention 
comprises a fan motor; an inner cylindrical electrode that has a 
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the housing (27) is installed on the upper opening of the outer perimeter section (26) of the housing 
acceptor cylinder (5), which is installed on the support board (4). A head section retaining cylinder (28) 
is installed at the top section of this opening, and an air inlet window (29) is provided in this upper 
opening and a connector board (31) made of insulating material and provided with dust-proof 
mesh/screen (30) that is connected by means of bolts (32) to the retainer plate (25), air inlet windows 
(29), and air inlet windows (23), and is configured so that air passes between the inner and outer 
electrodes, the exhaust windows (6), and the exhaust windows (3), and is circulated to the outside when 
the fan motor (8) is operating. 

At this time, when the high voltage transformer (1 1) and power source are connected by a switch, 
which is separately arranged (in practical terms, an input voltage of 100 V AC and output voltage of 7 KV 
DC are preferable) the airborne dust that is introduced [into the unit] is positively charged in die vicinity 
of the transformer (1 1), by the inner cylindrical electrode (14) that has been connected to the positive side 
by means of the electrostatic induction between the inner and outer electrodes, and is migrated to the 
external cylindrical electrodes (22) and clung to its walls. 

Here, the direction of the air flow that is passing through the convex curved surfaces (12) and vertical 
curved surfaces (13) provided on the inner cylindrical electrode (14) is switched by the vertical curved 
surfaces (20) and recessed curved surfaces (21) provided on the outer cylindrical electrodes (22), and as a 
result of the change in the cross section layer between these electrodes, the spacing between the vertical 
curved surfaces (12), (20) of both electrodes should be approximately 20 mm; the spacing between the 
vertical curved surfaces (21) on the outer cylindrical electrodes (22) and the convex surfaces (13) on the 
inner cylindrical electrodes (14) should be approximately 16 mm; and the spacing between the recessed 
curved surfaces (21) on the outer cylindrical electrodes (22) and the vertical curved surfaces (12) on the 
inner cylindrical electrode (14) should be approximately 25 mm, for practical purposes. The recessed 
curved surfaces (21) should be 5 mm in diameter, while the convex curved surfaces (13) should be4 mm 
in diameter. There is a change in flow rate, and the separation phenomenon is augmented. As a result, 
the dust-bearing air flow stagnates, reverses or becomes turbulent, thereby extending the duration for 
electrostatic adsorption and increasing dust collection efficiency (Fig. 6). 

In the cross sectional configuration of the above mentioned both electrodes described above, in 
another embodiment, the convex curved surfaces (13) of the inner cylindrical electrodes (14) could have a 
gentie linear flow [illegible] convex curved surfaces (13) on the upstream side to intensify the switching 
of the direction of flow and the change in the flow passageway cross section, making it that much easier 
for the separation phenomenon to occur, forming lead (33) between the convex curved surfaces (13) (13) 
for a configuration Uiat augments electrostatic induction. (Fig. 7) • 
Moreover, as a separate embodiment, convex curved surfaces (34) with gentle flow lines are formed 
on the upstream side of the outer cylindrical electrodes (22), and both flow line convex curved surfaces 
(34) and flow line convex curved surfaces (35) are positioned so they oppose one anotoer, thereby 
intensifying the switching of the direction of flow and the change in the flow passageway cross section, 
extending the duration in which adsorption occurs due to stagnation, reverse flow, and turbulent flow of 
the dust-containing air (Fig. 8). 

With regard to removal of dust clung onto the surfaces of the outer cylindrical electrodes, the power 
to electrode (22) is removed along with the retainer plate (25) by removing the connector board (31) and 
by pulling up and removing the head section retaining cylinder (28) and the housing (27), and after 
cleaning these, it is easy to restore them to their original state and join together. At this time, the retainer 
element (24) of the retainer plate (25) is separated from the limit switch 



(17), thereby breaking off the-flow of current between the high-voltage transformer (1 1) and the power 
source, so that there is no risk of electrocution. 

As configured above, the present invention extends the duration of the cling effect on the outer 
cylindrical electrode by means of electrostatic induction of the dust-carrying air that passes between the 
electrodes, thereby increasing the efficiency of dust removal and reducing mold spores and yeast fungus. 

Moreover, this is a particularly safe device since there is no danger that frictional force and resulting 
rectified electricity will be generated as a result of centrifugal force as the air passes through the unit, and 
the risk of malfunction due to sparking electric discharge between the adsorbed dust particles resulting in 
electrocution or explosion can be prevented, and the generation of ozone can be suppressed. 

Also, given the device's simple and compact configuration, it can be manufactured less expensively, 
and it is also easy to move. 
4. Brief Description of die Drawings 

Figure 1 is a front view, Figure 2 is a plan view. Figure 3 is a view of the bottom surface. Figure 4 
is a cross-sectional view along the A-A line in Figure 1 . Figure 5 is a cross-sectional view along the B-B 
line in Figure 1. Figure 6 is an enlarged view of the area indicated by the letter E in Figure 4. Figure 7 is 
an enlarged flow line cross section diagram of another embodiment Figure 8 is an enlarged flow line 
cross section diagram of yet another embodiment 

Applicant: Kyowa Seiko, Ltd. 
Agent: Hiraki MItIRA [seal] 
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